A prospective evaluation of 146 children with fever of unknown origin (FUO) and prolonged fever was performed from 1990 to 1996. FUO was defined as a documented daily temperature of §38ЊC for at least 14 days without diagnostic signs or symptoms. Prolonged fever was defined as fever for at least 14 days and no diagnosis at the time of referral for evaluation. 
A prospective evaluation of 146 children with fever of unknown origin (FUO) and prolonged fever was performed from 1990 to 1996. FUO was defined as a documented daily temperature of §38ЊC for at least 14 days without diagnostic signs or symptoms. Prolonged fever was defined as fever for at least 14 days and no diagnosis at the time of referral for evaluation. An established diagnosis was made for 84 (57. Fever of unknown origin (FUO) has had variable definitions (CSD) has been described in children presenting with persistent or prolonged fever [12, 13] . Recently, Golden [14] described in the medical literature. Petersdorf and Beeson [1] defined FUO in 1961 as fever persisting for ú3 weeks, documented two children with ''atypical CSD'' (hepatosplenic CSD) who were febrile for 2.5 and 3 weeks, respectively. Since patients temperature of ú101ЊF on several occasions, and an uncertain diagnosis after intensive study for at least 1 week. Subsewith hepatosplenic CSD can present with persistent fever [14, 15] , this entity has been considered for inclusion in the quently, Dechovitz and Moffet [2] in 1968 defined FUO in children as fever lasting for ú2 weeks for which no diagnosis differential diagnosis of prolonged fever in children.
To date, those patients for whom CSD has been diagnosed could be made. Although several studies have demonstrated the differences in diagnostic criteria and categories between and who have presented with FUO or prolonged fever have had hepatosplenic involvement. We describe seven children adults and children, infectious disease etiologies have predominated in confirmed cases [1 -10] . Prolonged fever can manifest with the presentation of FUO or prolonged fever in whom infection with B. henselae was confirmed serologically. Two with a similar duration but will have clinical signs or symptoms that suggest a specific differential diagnosis [6] .
children presented with signs and symptoms consistent with typical CSD, and two children presented with hepatosplenic New infectious disease etiologies have continuously been added to the list of causes of FUO in children. Epstein-Barr involvement; however, three children presented with FUO and no clinical or radiographic manifestations of typical or hepatovirus (EBV), Lyme disease, hepatitis viruses, and HIV are examples of new entities added in recent years [7, 9, 11] . splenic CSD. Bartonellosis should be considered in the initial evaluation of FUO and prolonged fever in children with specific This prospective evaluation from 1990 to 1996 continues to emphasize EBV, with and without clinical infectious mononuepidemiological exposures, especially to kittens and/or cats. cleosis, as a major contribution to FUO and prolonged fever in children. The other categories that differ from previous reported Methods experiences of FUO in children include an increase in cases of osteomyelitis of the axial skeleton and infections due to Since 1990, a prospective database of all children for whom different presentations of acute bartonellosis. Bartonella FUO and prolonged fever have been diagnosed has been colhenselae infection manifesting as typical cat-scratch disease lected to assess the continued evolution of infectious disease diagnoses. The definition of FUO for this study included documented and recorded daily temperature of ú38ЊC (core temperature) for at least 14 days and no diagnostic signs or symptoms A focused approach utilizing an institutional protocol for in titer; Difco Laboratories, Detroit). Acute ehrlichiosis was diagnosed with a positive titer in acute-phase serum of antibody evaluation of children with FUO and prolonged fever was employed as described previously [7] . The initial evaluation was to Ehrlichia chaffeensis or the human granulocytic ehrlichia agent (indirect fluorescent antibody test: positive titer of §1:64 carried out in either an inpatient or outpatient setting and usually included determination of complete blood cell count, erythor fourfold rise in titer; Mayo Medical Laboratories, Rochester, MN). B. henselae serology was performed by indirect immunorocyte sedimentation rate (ESR), and hepatic enzyme levels; chest roentgenography; urinalysis and urine culture; blood culfluorescence assay (reference negative titer: IgM, õ1:20; IgG, õ1:64; Microbiology Reference Laboratory, Cypress, CA). A ture; tuberculin skin test; and obtaining acute-phase serum samples for future use. The most common assay performed was positive titer included ú1:20 for IgM or a fourfold rise in titer of IgG. These assays have been shown to have a sensitivity of EBV serology because of the finding of EBV infection as the most likely infectious disease diagnosis in a previous study 84% -100% and a specificity of 96% -100% [16, 17] . from our institution [7] .
All microbiological, virological, and serological studies were Case Reports individualized on the basis of the initial history of present illness, contact and exposure history, season, physical examinaCase 1 tion, initial laboratory studies, and radiographic evaluation. All A 45-month-old girl presented with a 16-day history of fever patients were followed up with the use of a temperature and (daily temperature, §38ЊC). Her illness began with fever, listsymptom diary by the parents. Temperatures (rectal, oral, or lessness, and anorexia. On day 2 of illness, she was taken to axillary) were taken three times daily with a written numerical her local pediatrician, and pharyngitis was diagnosed without record and site of determination record and on any occasion laboratory testing. Therapy with a 10-day course of oral penicilwhen the parent thought that the child appeared febrile or lin was started without resolution of symptoms. Her listlessness symptomatic. Signs and symptoms were included in a narrative and anorexia continued, but no specific signs or symptoms were corresponding to the body temperature and time of day. During apparent. She denied any history of abdominal pain, headache, hospitalization, temperatures taken by a registered nurse were myalgias, nausea, vomiting, diarrhea, nasal congestion, or rash. recorded (to include site of determination) at least once per 8-She had a history of exposure to ticks, cats, and kittens. hour shift.
At the time of physical examination, she was afebrile and On the basis of findings of a previous study in our institution had a relatively normal level of activity. The remainder of the [7] , an abdominal ultrasound examination was performed on examination was nonfocal and unremarkable. A PPD skin test all children with FUO or prolonged fever and abdominal signs was performed and, at 48 hours, showed no induration. Her or symptoms, an elevated ESR, or elevated hepatic enzyme EBV serology revealed no evidence of recent or past infection. levels. All patients with serological evidence of acute infection Her tularemia and ehrlichiosis serologies were negative. Her with B. henselae underwent an abdominal ultrasound examinaserology for B. henselae revealed the following titers: IgG, tion.
1:1,024; IgM, 1:80. An abdominal ultrasound examination with Infectious disease diagnoses. Urinary tract infections, cyvisualization of the liver and spleen was unremarkable. Followtomegalovirus or enterovirus infections, and blastomycosis ing her diagnosis of B. henselae infection, a return clinic visit were confirmed microbiologically. In cases of osteomyelitis, revealed that her fever had abated 7 days after the initial evaluapositive cultures of blood, bone aspirates, joint fluid, or biopsy tion. No therapy was given, and she had no evidence of complispecimens were considered diagnostic. All other cases of osteocations. myelitis were confirmed in patients with compatible signs and symptoms for whom a bone scan, CT, MRI, or a combination of these images was positive. EBV infection, bartonellosis,
Case 2
HIV infection, tularemia, and ehrlichiosis were diagnosed serologically by using commercial assays and definitions. EBV A 13-year-old girl was referred to our institution following a 22-day history of daily temperatures of ú38ЊC. Her history serology included an IgM antibody to viral capsid antigen (VCA) (indirect fluorescent antibody test: positive titer, ú1:10;
included fever, intermittent myalgias, headache, and anorexia. She was treated with antipyretics for control of fever and sympGull Laboratories, Salt Lake City). Acute EBV infection was diagnosed when there was a positive titer of IgM antibody to toms. Over the ensuing 5 days, her daily fevers continued, and she returned to her primary care physician. She was given a VCA or a fourfold rise in titers of IgG antibody to VCA (indirect fluorescent antibody test: positive titer, §1:320; Grandbio, 10-day course of oral cefprozil for treatment of an uncertain diagnosis but returned 6 days later with continued fever and Temecula, CA).
Evidence of HIV infection was diagnosed for a patient older worsening myalgias, headache, and anorexia. On the 22nd day of fever, she was referred for evaluation. than 15 months of age when HIV type 1/HIV type 2 serology (EIA, Abbott Laboratories, Abbott Park, IL) was positive. TulaAt the time of presentation, she was febrile (temperature to 39.2ЊC) with complaints of myalgias, headache, and anorexia. remia was diagnosed with a positive slide and tube agglutination titer (titer in acute-phase serum of §1:160 or fourfold rise She denied photophobia but described a frontal to bitemporal / 9c43$$ja16 11-24-97 21:47:17 cidal UC: CID 
Results
Other* 5 (3.4)
Our prospective study of FUO and prolonged fever identified NOTE. FUO Å fever of unknown origin.
146 children with inclusion criteria between 1990 and 1996.
* Drug-induced FUO (3 patients), sarcoid FUO (1), and mercury poisoning FUO (1).
In this study, 84 (57.5%) of 146 patients were male, and 62 (42.5%) of 146 were female. Racial breakdown included 62 non-Hispanic white, 82 African-American, and two Hispanic children. The age distribution revealed a mean age { SD of headache that was relieved with acetaminophen therapy. She 5.26 { 3.14 years (range, 6 months to 18 years; median, 4.0 had a documented 4-lb weight loss since her initial visit to her years). The evaluation of children with FUO and prolonged primary care physician. Her exposure history included cats, fever was performed in the outpatient clinic for 92 patients kittens, and multiple tick bites. Her physical examination was (63%), the initial examination was performed in the outpatient remarkable only for diffuse muscle tenderness.
clinic followed by inpatient evaluation for 11 patients (7.5%), Because of the initial concerns of a rickettsial infection that and an inpatient consultation was performed for 43 patients included ehrlichiosis, she was hospitalized and initially treated (29.5%). For 113 (77.4%) of the children, referral was made with intravenous doxycycline (4 mg/[kgrd]). After a 3-day by the primary care physician, and 33 patients (22.6%) were hospitalization with continuation of her daily febrile course, referred from within our institution. The diagnosis for the chilher serology was negative for Rickettsia rickettsii. Her therapy dren with FUO and prolonged fever was confirmed in 57.5% was switched to oral doxycycline, and she was discharged of cases (table 1) . Of those patients for whom the diagnosis with a presumptive diagnosis of ehrlichiosis. Her E. chaffeensis was confirmed, 76.2% had an infectious disease. serology showed no evidence of current infection (titer of IgM, EBV infection was the most frequent infectious disease diag-õ1:20; titer of IgG, 1:128). Her EBV serology revealed evinosis, and osteomyelitis, bartonellosis, urinary tract infections, dence of past infection with positive titers of IgG antibody to and enterovirus infections were the next most common diagno-VCA and antibody to Epstein-Barr nuclear antigen (EBNA).
ses (table 2) . Cytomegalovirus infection, HIV infection, tulareSubsequently, her B. henselae serology revealed the following mia, ehrlichiosis, and blastomycosis were diagnosed for other titers: IgG, 1:4,096; IgM, 1:160. An abdominal ultrasound examination with visualization of the liver and spleen was unremarkable. Her level of activity subsequently returned to normal, Physical examination was unremarkable, and there were no was minor in an era before specific serology [3, 4, 6] . Although age differences existed for a ''viral syndrome'' etiology in children younger than 6 years of age (13 of 34) compared patients. The two children with prolonged fever for whom an with older children (four of 18), infectious mononucleosis was immunodeficiency was subsequently diagnosed (HIV infection diagnosed for a single older patient [4] . In our study, only six and hypogammaglobulinemia, respectively) had no previous of 22 patients had a distinct presentation of infectious mononuworkup or evaluation for recurrent infections. All of the cases cleosis. Of these six patients, only one was younger than 6 of osteomyelitis were identified in the axial skeleton (table 2) . years of age. In contrast, 10 of 16 patients with FUO, EBV Although two patients had localizing signs and symptoms with infection, and a presentation not suggestive of infectious monoprolonged fever, 12 presented with FUO.
nucleosis were younger than 6 years of age. Infection due to B. henselae was the third most common These earlier studies included children with osteomyelitis, infectious disease diagnosis and accounted for 10.4% of cases but most studies represented single cases or patients with of FUO, 5.9% of confirmed diagnoses, and 7.8% of infectious chronic osteomyelitis [3, 4, 6] . Osteomyelitis of the axial skeledisease cases. The cases of bartonellosis are described in table ton with a presentation of FUO was diagnosed for 9.6% of 3. The signs and symptoms were relatively nondescript and patients in this series, compared with a single patient with did not confirm a diagnosis in five of seven cases. In two cases, osteomyelitis in the 1985 -1990 study [7] . The other obvious the presence of prolonged fever with regional lymphadenitis, difference between the earlier studies and this database is the fever, and cat and kitten exposure led to the presumptive diagabsence of upper respiratory tract infections. Earlier studies nosis of CSD. For two patients who presented with abdominal had sinusitis, tracheobronchitis, chronic pharyngitis, tonsillitis, pain, abdominal ultrasound examination revealed multiple hyperitonsillar abscess, and pneumonia as common diagnoses. poechoic lesions in the liver and spleen that were compatible Disease due to enteric bacteria, subacute bacterial endocarditis, with hepatosplenic CSD. In the remaining three patients, no and tuberculosis are well-established causes of FUO, but these evidence of regional lymphadenitis or lymphadenopathy, abdiagnoses were not identified in our study. Although patients dominal complaints, or localizing signs could be found; these with each of these infections were seen during this study period, three patients had unremarkable abdominal ultrasound examinone presented with the criteria of FUO or prolonged fever nations, as did the two patients with typical CSD.
that were used in this study. The mean duration of fever following evaluation { SD for B. henselae infection manifesting as FUO or prolonged fever six patients was 9.0 { 4.98 days (range, 2 -18 days); the mean was the cause of 4.8% of the total cases, 8.3% of the confirmed total duration of fever { SD was 27.83 { 4.99 days (range, diagnoses, and 10.9% of the infectious disease diagnoses in 23 -33 days). Three of the seven patients received antibiotic our study. In 1977, Lohr and Hendley [6] described 54 children therapy, but no significant differences in outcomes were noted with FUO and a diverse pattern of fevers that included refor this limited number of patients. All patients recovered withmittent, intermittent, and relapsing fever over a 3-week period out complications. in the outpatient setting or for 1 week on the inpatient service. Of the 18 patients with an infectious disease etiology, one Discussion patient with CSD was described. In a subset of 23 patients with CSD and prolonged or recurrent severe bacterial infections, A prospective database evaluating children with prolonged fever and FUO over 6 years is presented to emphasize the Margileth and colleagues [12] described prolonged morbidity / 9c43$$ja16 11-24-97 21:47:17 cidal UC: CID
